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(Scope of Accreditation for Calibration)

Tususeaan 23-LB0234
(Certification no. 23-LB0234)

THAILAND

ForoafjuRng U3 3.lo Budians 411

(Laboratory Name) (G.I. Industry Company Limited)

MNBLEYMTSUTOT] goULIEU 0256

(Accreditation No.) (Calibration 0256)

atuil - 02 oonlsihausiudl 15 fnuieu 2566 fe¥udl 4 wounay 2567

(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4™ May 2567 (2024))

a0 uN NiBaUusns M a3 O wonaowii O e O wdoud O waneaaui

(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
&191N15 18NN ULYY YAANUENTOVD I/NMsdeUEU
GRITNIE (Parameter) MsaeUEULRENTIn* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

1. Toistn

(1. Electrical)

Measuring instrument
DC voltage
0 mV to < 330 mV
330 mVto <33V
33Vto<33V
33V to <330V
330V to 1020V
AC voltage
@ 45 Hz to 10 kHz
3 mVto < 33mV
33 mV to < 330 mV
330 mMVto<33V
33Vto<33V
@ > 10 kHz to 20 kHz
3 mVto < 33mV
33 mV to < 330 mV
330 mVto <33V
33Vto<33V

70 pV/V + 3.9 pv

58 uV/V + 8.4 v

58 uV/V + 82 pv
64 uV/V + 0.82 mV
64 uV/V + 1.9 mV

1.2 mV/V + 24 Vv
0.35 mV/V + 24 pv
0.35 mV/V + 0.071 mV
0.35 mV/V + 0.71 mV

1.8 mV/V + 24 Vv
0.81 mV/V + 24 vV
0.81 mV/V + 0.071 mV

0.81 mV/V + 0.71 mV
-

Based on EURAMET cg-15
version 3.0 (02/2015)

* anenuliudueu (+) Nszsuaudnulsyam 95 %

wardanuvnadulunnuenansivnisises AnuaLnsavesnsaauisuLaznsIn (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususouaudi 23-LB0234 e
(Certification no. 23-LB0234)
atuil 02 oonliiausiudl 15 fnuieu 2566 fefudl 4 wouwnay 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aonunmiesUidins M ans O venaonuit O das1a Owaewin O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTAOULTIYY YPPMUAILTOVDY WMsapuigy
gauliigu (Parameter) nMsdeuiguLarMTIn® (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. w1 (fe) Measuring instrument
(1. Electrical (cont) | AC voltage (cont,) Based on EURAMET cg-15
@ 45 Hzto 1 kHz version 3.0 (02/2015)
33Vto <330V 0.58 mV/V + 3.7 mV
330 Vto 1020V 0.58 mV/V + 27 mV
@ > 1 kHz to 10 kHz
33Vto <330V 0.93 mV/V + 11 mV
@ > 1kHz to 5 kHz
330Vto 1020V 0.93 mV/V + 26 mV
DC current
0 PA to < 330 pA 0.18 MA/A + 24 nA
0.33 mAto < 3.3 mA 0.15 mA/A + 82 nA
3.3 mAto <33 mA 0.12 mA/A + 0.81 pA
33 mA to < 330 mA 0.12 mA/A + 8.1 pA
330mAto<3A 0.44 mA/A + 0.091 mA
3Ato 11 A 0.70 mA/A + 0.65 mA
AC current
® 45 Hz to 1kHz
29 A to < 330 pA 1.5 MA/A + 0.12 pA
0.33 mAto < 3.3 mA 1.2 mA/A + 0.19 pA
33 mAto <33 mA 0.47 mA/A + 2.5 pA
33 mA to < 330 mA 0.47 mA/A + 25 LA
330 mAto<3A 0.70 mA/A + 0.14 mA
e
* gnaalaluyuou (+) fiszduaudesiuuszana 95 %
warfinumnadulunuenaisitnsdes Inruaunsovesnisaeuiisusaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususeaan 23-LB0234
(Certification no. 23-LB0234)

THAILAND

adun 02 PoNWIRATUN 15 lguieu 2566 aedun 4 wqunaeu 2567

(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))

aonunmiesUidins M ans O venaawi O $amsm O waewn O waneanun

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
&191N15 18NN ULYY YAANUENTOVD I/NMsdeUEU
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

1. Il (si0)

(1. Electrical (cont.))

Measuring instrument
AC current (cont.)

@ > 1kHz to 5 kHz
29 pA to < 330 pA
0.33 mA to < 3.3 mA
33 mAto <33 mA
33 mA to < 330 mA
330mAto<3A

@ 45 Hz to 100 Hz
3Ato 11 A

Resistance
0Qto<11Q
110to<33Q

330to< 1100

110 Qto < 330

0.33 kQ to < 1.1 kQ

1.1 kQ to < 3.3 kQ

33k to< 11 kQ

11 kQ to < 33 kQ

33 kQ to < 110 kQ

110 kQ to < 330 kQ

330 kQ to < 1.1 MQ

1.1 MQ to < 3.3 MQ

3.5 mA/A + 0.18 pA
2.3 mA/A + 0.24 pA
0.93 mA/A + 2.5 LA

1.2 mA/A + 59 pA
7.0 mA/A + 1.2 mA

0.70 mA/A + 2.5 mA

0.14 mQ/Q + 1.4 mQ
0.14 mQ/Q + 2.0. mQ
0.11 mQ/Q + 2.5 mQ
0.11 mQ/Q + 3.9 mQ
0.11 mQ/Q + 9.2 mQ
0.11 mQ/Q + 39 mQ
0.11 mQ/Q + 0.11 Q
0.11 mQ/Q + 0.39 Q
0.13mMQY/Q+1.2Q
0.14 mQ/Q + 3.7 Q
0.18 mQ/Q + 13 Q

0.18 mQY/Q +36 O
e

Based on EURAMET cg-15
version 3.0 (02/2015)

* anenuliudueu (+) Nszsuaudnulsyam 95 %
~ ] a =~ =~ ~ )
wardA U e ulUnULeNE1IVINTSET9 VRAMUEIUITVRINITABUMBULAZNISIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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5"12!63!»6&!6\?1‘1‘0'1Llﬁ%'UGU‘U’IEllU‘JU‘JG\‘MGQU{]Uﬁﬂ"ﬁ
(Scope of Accreditation for Calibration)

Tususeaan 23-LB0234
(Certification no. 23-LB0234)

PoNWIRATUN 15 lguieu 2566

THAILAND

fefuil 4 wouanaw 2567

(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))

aonunmiesUidins M ans O venaawi O $amsm O waewn O waneanun

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
&191N15 18NN ULYY YAANUENTOVD I/NMsdeUEU
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calibration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

1. Il (si0)

(1. Electrical (cont.))

Measuring instrument
Resistance (cont,)
33 MQto < 11 MQ
11 MQ to < 33 MQ
33 MQ to < 110 MQ
110 MQ to < 330 MQ

Tachometer (photo)
6 r/min to < 199.800 r/min
200.40 r/min to
< 999.60 r/min
1 000.20 r/min to
<100 020.0 r/min
Tachometer (contact)
0.60 r/min to 999.50 r/min
1 000.2 r/min to
66 000.0 r/min

0.70 mQ/Q + 590

1.2 mQ/Q + 3.0 kQ

58 mQ/Q + 4.0 kQ
5.8 m/Q + 0.12 MQ

0.0029 % + 0.15 r/min
0.0029 % + 0.14 r/min

0.0029 % + 1.2 r/min

0.0029 % + 0.12 r/min

0.0029 % + 1.2 r/min
- ol

Based on EURAMET cg-15
version 3.0 (02/2015)

Direct measurement
with multi-product

calibrator

* anenuliudueu (+) Nszsuaudnulsyam 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULALNNTIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY

(Ministry of Industry, Thai Industrial Standards Institute)
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5"12!63!»6&!6\?1‘1‘0'1Llﬁ%'UGU‘U’IEllU‘JU‘JG\‘MGQU{]Uﬁﬂ"ﬁ
(Scope of Accreditation for Calibration)

) a THAILAND
Tususesaan 23-LB0234
(Certification no. 23-LB0234)
adun 02 PoNWIRATUN 15 lguieu 2566 aedun 4 wqunaeu 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aonunmiesUidins M ans O venaawi O $amsm O waewn O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTAOULTIYY YPPMUAILTOVDY WMsapuigy
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calioration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. w1 (fe) Measuring instrument
(1. Electrical (cont)) | DC power Direct measurement
1.089 W to < 99 W 0.63 mW/W + 0.75 mW | with DC power standard

(at 3.3 Vto < 33Vand
033 Ato< 3 A)

9.9 W to 363 W 0.75 mW/W + 7.6 mW
(at 3.3 Vto < 33Vand
3Ato 11 A)

10.89 W to < 990 W 0.63 MW/W + 16 mW

(at 33 V to < 330 V and
033 Ato< 3 A)

99 W to 3 630 W 0.75 mW/W + 58 mW
(at 33V to < 330 V and
3Ato 11 A
108.9 W to < 3 000 W 0.63 mMW/W + 9.5 mW

(at 330 V to 1 000 V and
033 Ato< 3 A)

990 W to 11 000 W 0.75 mW/W + 58 mW
(at 330 V to 1000 V and L ol
3Ato 11 A)

* anenuliudueu (+) Nszsuaudnulsyam 95 %
~ ] a =~ =~ ~ )
wardA U e ulUnULeNE1IVINTSET9 VRAMUEIUITVRINITABUMBULAZNISIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 5/20
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(Scope of Accreditation for Calibration)

Tususenanii 23-LB0234 =
(Certification no. 23-LB0234)
atuil 02 oonliiausiudl 15 fnuieu 2566 fefudl 4 wouwnay 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aonunmiesUidins M ans O venaonuit O das1a Owaewin O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1N19 FIUNTADUNY YAAINENNTOVD WBMsaeuLiiey
douLiiEU (Parameter) nTEOUIBULAY T IN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. w1 (fe) Measuring instrument
(1. Electrical (cont) | Capacitance Direct measurement
@ 1 kHz with Capacitance standard
0.22nFto<3.3nF 58 mF/F + 12 pF
33nFto< 11 nF 29 mF/F + 12 pF
11 nF to < 33 nF 2.9 mF/F + 0.12 nF
33 nFto< 110 nF 2.9 mF/F + 0.15 nF
110 nF to < 330 nF 2.9 mF/F + 0.36 nF
@ 100 Hz
330 nF to < 1.1 yF 29 mF/F + 1.3 nF
1.1 uF to < 3.3 |F 2.9 mF/F + 3.6 nF
33 uF to< 11 pF 2.9 mF/F + 12 nF
11 yF to < 33 pF 4.7 mF/F + 36 nF
33 UF to < 110 pF 5.2 mF/F + 0.12 uF
@ 50 Hz
110 WF to < 330 pF 5.2 mF/F + 0.84 pF
330 yF to < 1.1 mF 52 mF/F + 1.3 pyF
Frequency Direct measurement
(at amplitude 3 V) with Frequency standard
119 Hz to < 120 Hz 29 pyHz/Hz + 1.3 mHz Lacegl
120 Hz to < 1 200 Hz 29 pyHz/Hz + 5.9 mHz
1.2 kHz to < 12 kHz 29 pHz/Hz + 58 mHz
12 kHz to 120 kHz 29 pHz/Hz + 0.58 Hz
* dhanailaiusiueu (=) fszdunnudetiulsyana 95 %
warfinumnadulunuenaisitnsdes Inruaunsovesnisaeuiisusaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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5"12!63!»6&!6\?1‘1‘0'1Llﬁ%'UGU‘U’IEllU‘JU‘JG\‘MGQU{]Uﬁﬂ"ﬁ
(Scope of Accreditation for Calibration)

) a THAILAND
TuSusesavi 23-LB0234
(Certification no. 23-LB0234)
adun 02 PoNWIRATUN 15 lguieu 2566 aedun 4 wqunaeu 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aonunmiesUidins M ans O venaawi O $amsm O waewn O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
&191N15 18NN ULYY YAANUENTOVD I/NMsdeUEU
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calioration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. w1 (fe) Measuring instrument
(1. Blectrical (cont)) | AC power Direct measurement
@ 45 Hzto 65 Hz, PF =1 with AC power standard
1.089 W to < 99 W 1.1 mW/W + 0.95 mW

(at3.3Vto<33Vand
033 Ato< 3 A)

10.89 W to < 990 W 1.2 mW/W + 12 mW

(at 33 V to < 330 V and
033 Ato< 3 A)

99 Wto <363 W 0.97 mW/W + 7.6 mW
(at3.3Vto<33Vand
3Ato< 11A)

@45 Hzto 65 Hz, PF =1
99 Wto <3630 W 1.1 mW/W + 76 mW
(at 33 V to < 330 V and

3Ato< 11 A)
108.9 W to < 3 000 W 1.2 mW/W + 14 mW
(at 330 V to 1 000 V and
033 Ato <3 A)
990 W to < 11 000 W 1.1 mW/W + 0.11 W
(at 330 V to 1 000 V and

3Ato 11 A)
T

* anenuliudueu (+) Nszsuaudnulsyam 95 %
~ ] a =~ =~ ~ )
wardA U e ulUnULeNE1IVINTSET9 VRAMUEIUITVRINITABUMBULAZNISIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

winfi 7/20
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5"12!63!»6&!6\?1‘1‘0'1Llﬁ%'UGU‘U’IEllU‘JU‘JG\‘MGQU{]Uﬁﬂ"ﬁ
(Scope of Accreditation for Calibration)

Tususenanii 23-LB0234 =
(Certification no. 23-LB0234)
atuil 02 oonliiausiudl 15 fnuieu 2566 fefudl 4 wouwnay 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aonunmiesUidins M ans O venaonuit O das1a Owaewin O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1N19 FIUNTADUNY YAAI ATV BNsaeUIY
douLiiEU (Parameter) nTEOUIBULAY T IN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. w1 (fe) Measuring instrument
(1. Electrical (cont.) DC current Direct measurement
Clamp meter (low current) with DC current standard
033 Ato<30A 0.44 mA/A + 24 mA
30Ato 11 A 70 mA/A + 36 mA
Clamp meter (high current)
10Ato< 16.5A 2.9 mA/A + 36 mA
165 Ato < 150 A 3.0 mA/A + 58 mA
150 A to 550 A 3.0 mA/A + 0.14 A
AC current Direct measurement
Clamp meter (low current) with AC current standard
@ 45 Hz to 1 kHz
3.3 mA to < 33 mA 0.47 mA/A + 3.6 UA
33 mA to < 330 mA 0.47 mA/A + 24 pA
033 Ato3A 0.70 mA/A + 5.8 mA
@ 45 Hz to 100 Hz
3Ato 11 A 0.70 mA/A + 6.3 mA
>
* gaulduiiueu (+) fisvdupnudetuussana 95 %
warfinumnadulunuenaisitnsdes Inruaunsovesnisaeuiisusaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 8/20
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(Scope of Accreditation for Calibration)

Tususeaan 23-LB0234
(Certification no. 23-LB0234)

THAILAND

adun 02 PoNWIRATUN 15 lguieu 2566 aedun 4 wqunaeu 2567

(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))

aonunmiesUidins M ans O venaawi O $amsm O waewn O waneanun

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
&191N15 18NN ULYY YAANUENTOVD I/NMsdeUEU
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

1. Il (si0)

(1. Electrical (cont.))

Measuring instrument
AC current
Clamp meter (high current)
@ 45 Hz to 65 Hz
10Ato<165A
16.5 Ato <150 A
150 A to 550 A

3.1 mA/A + 13 mA
3.1 mA/A + 58 mA
3.1 mA/A + 0.14 A

Resistance temperature
detector (RTD)
3-wires and 4-wires
(Pt 100 @, O 0.003 85/°C)

-200 °Cto 0 °C 0.022 °C
> 0 °Cto 100 °C 0.082 °C
> 100 °C to 300 °C 0.11 °C
> 300 °C to 400 °C 0.12 °C
> 400 °C to 630 °C 0.14 °C
> 630 °C to 800 °C 0.27 °C
> 800 °C to 850 °C 0.41 °C
e il

Direct measurement

with AC current standard

Direct measurement

with temperature standard

* anenuliudueu (+) Nszsuaudnulsyam 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULALNNTIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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5"12!63!»6&!6\?1‘1‘0'1Llﬁ%'UGU‘U’IEllU‘JU‘JG\‘MGQU{]Uﬁﬂ"ﬁ
(Scope of Accreditation for Calibration)

Tususeaan 23-LB0234
(Certification no. 23-LB0234)

THAILAND

adun 02 PoNWIRATUN 15 lguieu 2566 aedun 4 wqunaeu 2567

(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))

aonunmiesUidins M ans O venaawi O $amsm O waewn O waneanun

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
&191N15 18NN ULYY YAANUENTOVD I/NMsdeUEU
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

1. Il (si0)

(1. Electrical (cont.))

Measuring instrument

Ohm meter
0Qto10Q
> 10 Q to 100 @
>0.1kQto1kQ
> 1 kQ to 10 kQ
> 10 kQ to 100 kQ
Earth tester
0Qtol1Q
>1Qto10Q
> 10 Q to 100 @
> 100 Q to 1 000 Q
> 1000 @ to 10 000 Q
> 10000 Qto 111 111.1 @

Insulation tester
At 250 V, 500 V, 1 000 V
1 MQ
10 MQ
100 MQ
1 000 MQ

18 uQ/Q + 0.19 mQ
14 uQ/Q + 0.61 mQ
12 uQ/Q + 5.9 mQ
12 uQ/Q + 22 mQ
12 uQ/Q + 0.16 Q

6.1 mQ
9.1 mQ
60 MmQ
0.60 Q
1.4 Q
74Q

0.059 MQ
0.059 MQ
0.59 MQ

2.7 MQ
>

Direct measurement
with Ohm standard

* anenuliudueu (+) Nszsuaudnulsyam 95 %
~ ] a =~ =~ ~ )
wardA U e ulUnULeNE1IVINTSET9 VRAMUEIUITVRINITABUMBULAZNISIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
il 10/20



Quun 02

Teazdenaviuavveutigluiusemaljunnig
(Scope of Accreditation for Calibration)
Tususenavi 23-LB0234
3 (Certification no. 23-LB0234)
PoNWIRATUN 15 lguieu 2566

THAILAND

fefuil 4 wouanaw 2567

(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4™ May 2567 (2024))
aonunmiesUidins M ans O venaonuit O das1a Owaewin O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
4191073 FI8N1380 UL YAAINENNTOVD WBMsaeuLiiey
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calioration Method)
(Field of Calibration) (Calibration and Measurerent
Capability*)
1. w1 (fe) Measuring instrument
(1. Electrical (cont)) | DC high voltage Direct measurement
0Vto6kV 7.0 mV/V with DC voltage standard
AC high voltage Direct measurement
@ 50 Hz with AC voltage standard
0Vtob5kV 17 mV/V
Watt-hour meter Direct measurement
Single phase at 15 min with voltage current
® 45 Hz to 65 Hz, PF = 0.5 and time standard
Voltage 220 V
10 Wh to 15 Wh 0.082 Wh
(current 0.33 Ato 0.5 A)
> 15 Wh to 150 Wh 0.83 Wh
(current 0.5 Ato 5A)
> 150 Wh to 300 Wh 1.7 Wh
(current 5Ato 10 A) il

* anenuliudueu (+) Nszsuaudnulsyam 95 %

wazilauvuneduluauienalsivnisised IAANNEINNTAVBINNSERUWIEULALNNTIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususenanii 23-LB0234 =
(Certification no. 23-LB0234)
atuil 02 oonliiausiudl 15 fnuieu 2566 fefudl 4 wouwnay 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aonunmiesUidins M ans O venaonuit O das1a Owaewin O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1N19 FIUNTADUNY YAAI ATV BNsaeUIY
douLiiEU (Parameter) nTEOUIBULAY T IN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. w1 (fe) Measuring instrument
(1. Electrical (cont) | \Watt-hour meter (cont.) Direct measurement
@ 45 Hz to 65 Hz, PF = 1 with voltage current
Voltage 220 V and time standard
10 Wh to 30 Wh 0.048 Wh
(current 0.33 Ato 0.5 A)
> 30 Wh to 300 Wh 0.54 Wh
(current 0.5 Ato 5 A)
> 300 Wh to 600 Wh 1.0 Wh
(current 5Ato 10 A)
Generating instrument
DC voltage Direct measurement
0 mV to 100 mV 11 UV + 1.3 pv with DC voltage standard
>01VtolV 9.3 WAV + 1.4 pV
>1Vtol0V 9.3 uV/V + 6 uv
> 10V to 100 V 12 WAV + 68 PV
> 100 Vto 1 000V 12 uVN + 0.76 mV
>
* Aaalaiuiiueu (+) fisgduananderiuUszana 95 %
warfinumnadulunuenaisitnsdes Inruaunsovesnisaeuiisusaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususeaan 23-LB0234
(Certification no. 23-LB0234)

THAILAND

fefuil 4 wouanaw 2567

adun 02 PoNWIRATUN 15 lguieu 2566

(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))

aonunmiesUidins M ans O venaawi O $amsm O waewn O waneanun

(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
&191N15 18NN ULYY YAANUENTOVD I/NMsdeUEU
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

1. Il (si0)

(1. Electrical (cont.))

Generating instrument

AC voltage

@ > 40 Hz to 100 Hz
10 mV
> 10 mV to 100 mV
>01VtolV
>1Vto 10V
> 10V to 100V
> 100 V to 700 V

@ > 100 Hz to 20 kHz
10 mV
> 10 mV to 100 mV
>01VtolV
>1Vto 10V
> 10V to 100 V
> 100 V to 700 V

DC current
0 pA to 100 pA
>0.1mAtolmA
>1mAto 10 mA
> 10 mA to 100 mA
>0.1Ato1lA

0.70 mV/V + 29 pv
0.70 mV/V + 12 pv
0.70 mV/V + 0.12 mV
0.70 mV/V + 1.2 mV
0.70 mV/V + 12 mV
093 mV/V + 0.17 V

0.24 mV/V + 29 pv
0.24 mV/V + 12 uV
0.24 mV/V + 0.12 mV
0.24 mV/ + 1.2 mV
0.35 mV/V + 12 mV
0.70 mV/V + 0.17 V

24 uA/A + 1.2 nA
24 yA/A + 5.9 nA
24 pA/A + 59 nA
41 uyA/A + 0.59 pA

0.13 mA/A + 14 LA
>

Direct measurement
with AC voltage standard

Direct measurement

with DC current standard

* anenuliudueu (+) Nszsuaudnulsyam 95 %
~ ] a =~ =~ ~ )
wardA U e ulUnULeNE1IVINTSET9 VRAMUEIUITVRINITABUMBULAZNISIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususeaan 23-LB0234
(Certification no. 23-LB0234)

THAILAND

adun 02 PoNWIRATUN 15 lguieu 2566 aedun 4 wqunaeu 2567

(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))

aonunmiesUidins M ans O venaawi O $amsm O waewn O waneanun

(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
#1913 FIENTA UMY UYAPINEUITAVDN WMsauLigy
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

1. Il (si0)

(1. Electrical (cont.))

Generating instrument
AC current
@ 45 Hz to 100 Hz
100 pA
>0.1mAto 1 mA
> 1 mAto 10 mA
> 10 mAto 100 mA
>01AtolA
@ > 100 Hz to 5 kHz
100 pA
>0.1mAto 1 mA
> 1 mAto 10 mA
> 10 mAto 100 mA
>01AtolA
Resistance
0Qto10Q
> 10 Q to 100 Q
> 0.1 kQto 1kQ
> 1 kQ to 10 kQ
> 10 kQ to 100 kQ
> 0.1 MQ to 1 MQ
> 1 MQ to 10 MQ
> 10 MQ to 100 MQ

0.70 mA/A + 35 nA

0.70 mA/A + 0.24 YA
0.70 mA/A + 2.4 pA

0.70 mA/A + 24 pA
0.93 mA/A + 0.24 mA

0.70 mA/A + 0.35 nA
0.35 mA/A + 0.24 pA
0.35 mA/A + 2.4 LA
0.35 mA/A + 24 LA
1.2 mA/A + 0.25 mA

18 p/Q + 60 pQ
14 uQ/Q + 0.58 mQ
12 py/Q + 5.9 ma
12 uQ/Q + 19 mQ
12 uQ/Q + 59 mQ

18 uQ/Q + 17 Q
58 u/Q + 0.12 kQ

0.58 mQ/Q + 59 kQ
g ol

Direct measurement
with AC current standard

Direct measurement

with Resistance standard

* anenuliudueu (+) Nszsuaudnulsyam 95 %
~ ] a =~ =~ ~ )
wardA U e ulUnULeNE1IVINTSET9 VRAMUEIUITVRINITABUMBULAZNISIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususeaaai 23-LB0234

(Certification no. 23-LB0234)

THAILAND

adun 02 PoNWIRATUN 15 lguieu 2566 aedun 4 wqunaeu 2567

(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))

aonunmiesUidins M ans O venaawi O $amsm O waewn O waneanun

(Laboratory status) (Permanent) (Temporary) (Mobile) (Multisite)
#1913 FIENTA UMY UYAPINEUITAVDN WMsauLigy
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calioration Method)

(Field of Calibration)

(Calibration and Measurement
Capability*)

1. Il (si0)

(1. Electrical (cont.))

2. gunqdl

(2. Temperature)

Generating instrument

Frequency (Sine wave)

1 Hz to 40 Hz

> 40 Hz to 100 Hz

> 100 Hz to 1 000 Hz

> 1 kHz to 10 kHz

> 10 kHz to 100 kHz

> 100 kHz to 1 MHz
Decade resistance

0Qto10Q

> 10 Q to 100 Q

> 0.1 kQto 1kQ

> 1 kQ to 10 kQ

> 10 kQ to 100 kQ

Temperature sensor
Thermocouple
Type E, J, Tand K
-25 °C to 200 °C
Type K
> 200 °C to 400 °C
> 400 °C to 600 °C

0.58 mHz/Hz + 0.57 mHz
0.12 mHz/Hz +0.080 mHz
0.12 mHz/Hz + 0.29 mHz
0.12 mHz/Hz + 3.0 mHz
0.12 mHz/Hz + 29 mHz
0.12 mHz/Hz + 0.29 Hz

18 uQ/Q + 0.60 mQ
14 p/Q + 1.5 ma
12 uQ/Q + 1.5 mQ
12 pQ/Q + 20 mQ
12 uQ/Q + 95 mQ

0.66 °C

0.84 °C
3.2 °C
g ol

Direct measurement

with Frequency standard

Direct measurement

with Resistance standard

Based on EAL-G31 : 1997

* anenuliudueu (+) Nszsuaudnulsyam 95 %
~ ] a =~ =~ ~ )
wardA U e ulUnULeNE1IVINTSET9 VRAMUEIUITVRINITABUMBULAZNISIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususenanii 23-LB0234 =
(Certification no. 23-LB0234)
atuil 02 oonliiausiudl 15 fnuieu 2566 fefudl 4 wouwnay 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aonunmiesUidins M ans O venaonuit O das1a Owaewin O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1N19 FIUNTADUNY YAAI ATV WBMsaeuLiiey
douLiiEU (Parameter) nTEOUIBULAY T IN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
2. Qm‘mg‘ﬁ (siD) Temperature sensor
(2. Temperature Resistance temperature based on ASTM E 644-91
(cont.)) detector (RTD)
3-wires and 4-wires
-25 °C to 200 °C 0.36 °C
> 200 °C to 400 °C 0.38 °C
Temperature indicator with Based on EAL-G31 : 1997
sensor
Thermocouple
-25 °C to 200 °C 0.41 °C
> 200 °C to 400 °C 0.63 °C
> 400 °C to 600 °C 3.1°C
Resistance thermometer
-25 °C to 200 °C 0.33 °C
> 200 °C to 400 °C 0.40 °C
Liquid in glass thermometer Based on ASTM E 77-92
Total immersion and
partial immersion
-18 °C to 200 °C 0.44 °C
Dial thermometer Comparison with
-18 °C to 200 °C 0.67 °C standard thermometer
e sl
* gaulduiiueu (+) fisvdupnudetuussana 95 %
LLa%ﬁﬂ'J'WlWilﬂEJL%JUVLUWWNLE]ﬂﬁ'ﬁaﬂﬂﬂ’WL%I@Q ?U‘ﬂﬂ’mllﬁﬁllqiﬂﬁﬂaﬂﬂ']iﬂ'@‘ULﬁ‘&J“ULLﬁSﬂ’]i"ﬁlﬂ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususesaan 23-LB0234 e
(Certification no. 23-LB0234)
adun 02 PoNWIRATUN 15 lguieu 2566 aedun 4 wqunaeu 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aonunmiesUidins M ans O venaawi O $amsm O waewn O waneanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTAOULTIYY YPPMUAILTOVDY WMsapuigy
ﬁ’EJ‘ULﬁEJ‘U (Parameter) ﬂqiaaULﬂSULLazﬂqiijfﬂ* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
2. gaunqdl (si9) | Temperature controlled TLAS G-20-1/02-08
(2. Temperature enclosure
(cont.) 0 °C to 50 °C 1.5 °C
> 50 °C to 200 °C 3.0 °C
Infrared thermometer Comparison with
30 °C to 35 °C 2.9 °C black body source
> 35 °C to 200 °C 3.3 °C Note : (8 = Em|55|v|ty
> 200 °C to 400 °C 4.4 °C adjustable or fixed)
3. AU Thermo-hygrometer/ Comparison with
(3. Humidity) Thermo-hygrograph standard humidity/
Temperature temperature
-20 °Cto < -15°C 0.80 °C
-15 °C to 50 °C 0.60 °C
Relative humidity
@ 25 °C
20 % to 80 % 1.9 %
> 80 % to 85 % 29 %
Digital thermo-hygrometer
Relative humidity
@ 25 °C
20 % to 85 % 1.6 %
e
* aauldutueu (+) Nseauanudatiuusyanm 95 %
~ ] a =~ =~ ~ )
LLazﬂJﬂ’NlWill’WEJL‘UUVLUGHMLE]ﬂﬁ'ﬁ’J%’m’ﬁLiﬁN VAAIUFILITNVDINTADULNYULAENNTIN (TLA-03)
(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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5"12!63!»6&!6\?1‘1‘0'1Llﬁ%'UGU‘U’IEllU‘JU‘JG\‘MGQU{]Uﬁﬂ"ﬁ
(Scope of Accreditation for Calibration)

Tususenanii 23-LB0234 =
(Certification no. 23-LB0234)
atuil 02 oonliiausiudl 15 fnuieu 2566 fefudl 4 wouwnay 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aonunmiesUidins M ans O venaonuit O das1a Owaewin O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1N19 FIUNTADUNY YAAI ATV BNsaeUIY
douLiiEU (Parameter) nTEOUIBULAY T IN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability®)
3, Ay (@) | Humidity/temperature Comparison with
(3. Hurnidity (cont.) | transmitter standard humidity/
Output signal: 4 mA to 20 mA temperature
10 °C to 40 °C 0.60 °C
Output signal: 0 Vto 5V
10 °C to 40 °C 0.63 °C
Relative humidity
@ 25°C
20 % to 85 % 1.6 %
4. U [lluminance meter Comparison with
(@. Photometry) 0 Ix 0.60 Ix standard Illuminance
50 x to 200 Ix 0.032 x/Ix meter
> 200 Ix to < 1 000 x 0.026 x/1x
1 000 Ix to 5 000 x 0.024 (x/Ix
5.47a Electronic balance Based on
(5. Mass) 1g1t0 200 g 2.5 mg UKAS LAB 14 : 2019
> 200 g to 10 000 g 0.27 g
> 10 kg to 150 kg 89 ¢
>
* gaulduiiueu (+) fisvdupnudetuussana 95 %
warfinumnadulunuenaisitnsdes Inruaunsovesnisaeuiisusaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 18/20



= 1 Q L d a_ua
5"1&!63!»6&!6\?1‘1‘0'1Lla3?10U1]181U‘5U‘58\1W0~1U§]Umﬂ15
(Scope of Accreditation for Calibration)

Tususenanii 23-LB0234 =
(Certification no. 23-LB0234)
atuil 02 oonliiausiudl 15 fnuieu 2566 fefudl 4 wouwnay 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aounwiesufuAnis [ ans M venaonuit [ daas1 Owaewin O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1N19 FIUNTADUNY YAAI ATV BNsaeUIY
douLiiEU (Parameter) nTEOUIBULAY T IN* (Calibration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. qm‘mﬁ Temperature sensor
(1. Temperature) Thermocouple Based on EAL G 31 : 1997
Type E,Jand T
-25 °C to 200 °C 0.66 °C
Type K
-25 °C to 200 °C 0.66 °C
> 200 °C to 400 °C 0.84 °C
> 400 °C to 600 °C 3.2 °C
Resistance temperature Based on ASTM E 644-91
detector (RTD)
3-wires and 4-wires
-25 °C to 200 °C 0.36 °C
> 200 °C to 400 °C 0.38 °C
Temperature indicator with Based on EAL-G31 : 1997
sensor
Thermocouple
-25 °C to 200 °C 0.41 °C
> 200 °C to 400 °C 0.63 °C
> 400 °C to 600 °C 3.1°C
Resistance thermometer
-25 °C to 200 °C 0.33 °C
> 200 °C to 400 °C 0.40 °C
>
* ppnallaluiuew (+) isziummudoiuussana 95 %
warfimumnadulunuenaisimnsdes Inrnuaunsovesnisaeuiisusaznisia (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Calibration)

Tususenanii 23-LB0234 =
(Certification no. 23-LB0234)
atuil 02 oonliiausiudl 15 fnuieu 2566 fefudl 4 wouwnay 2567
(Issue No. 02) (Valid from) (15" June 2565 (2023)) (Unti) (4" May 2567 (2024))
aounwiesufuAnis [ ans M venaonuit [ daas1 Owaewin O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU FIUNTADUNY YAAI ATV BNsaeUIY
GRURTIAY (Parameter) MsapuLigukazNTIn* (Calioration Method)
(Field of Calibration) (Calibration and Measurement
Capability*)
1. gaumngdl (o) | Dial thermometer Comparison with platinum
(1. Temperature -18 °C to 200 °C 0.67 °C resistance thermometer
(cont.)
Temperature controlled TLAS G-20-1/02-08
enclosure
0°Cto 50 °C 1.5 °C
> 50 °C to 200 °C 3.0 °C
2. 478 Electronic balance Based on
(2. Mass) 1gt0200¢g 2.5 mg UKAS LAB 14 : 2019
> 200 g to 10 000 ¢ 0.27 ¢
> 10 kg to 150 kg 89¢
>

* ganuliuduay (+) AssunNULYIuYsEUN 95 %
~ ] a =~ =~ ~ )
wardiA U e ulUnULeNE1IVINTSS9 VRAMUEIUITVRINTABUMBULASNISIA (TLA-03)

(* Expressed as an uncertainty (£) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNENAMNTTH d1UNNUINATTIUNERTUNRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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